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$R_{e} \equiv\frac{(\gamma+1)u_{0^{C}0}}{\delta\omega}$ , $(1, 2)$
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3-I , $M$ , $Marrow 2/(\gamma-1)$
. ,
(Osher’s scheme) (3-II). , $c_{0}$
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$t^{*}<0$ $x^{*}=0$ , $t^{*}=0$
$x^{*}=a(\cos\omega t^{*}-1)$ , (3)
,
. , $a$ , $\omega$ . ,
$t^{*}<0$ . , (1)(2)
,
$M= \frac{a\omega}{c_{0}}$ , $R_{e}= \frac{(\gamma+1)c_{0}a}{\delta}$ , $(4, 5)$
. 1
$M=O(1)$ ( , $M \leq\frac{2}{\gamma-1})$ , $R_{e}\gg 1$ , $(6, 7)$
. (6) , $2/(\gamma-1)$
(escape speed) .
:
$\tau=\omega t^{*}$ , $x=\omega x^{*}/c_{0}$ , $u=u^{*}/c_{0}$ , $\rho=\rho^{*}/\rho_{0}$ , $p=p^{*}/\rho_{0}c_{0}^{2}$ . (8)





$\frac{\partial u}{\partial\tau}-\beta u\frac{\partial u}{\partial y}=0$ , $(y= \tau-x, \beta=\frac{\gamma+1}{2})$ , (9)
$\rho=[1+(\beta-1)u]^{1/(\beta-1)}$ , (10)
,




$\frac{\partial\rho}{\partial\tau}+\frac{\partial}{\partial x}(\rho u)=0$, (12)
$\frac{\partial(\rho u)}{\partial\tau}+\frac{\partial}{\partial x}(p+\rho u^{2})=0$ , (13)
$\frac{\partial E_{t}}{\partial\tau}+\frac{\partial}{\partial x}[(E_{t}+p)u]=0$ , (14)
. , $E_{t}$ :
$E_{t}=(1/2)\rho u^{2}+p/(\gamma-1)$ . (15)
(12)$-(14)$ (weak solution) .
$\tau<0$
$u=0$ , $\rho=1$ , $p=1/\gamma$ , $(x\geq 0)$ . (16)
, (3)
$u=-M\sin\tau$ at $y=\tau+M(1-\cos\tau)$ , $(\tau\geq 0)$ , (17)
. , (16) (17) (9)
(12)$-(14)$ .












$y-[\mu+M(1-\cos\mu)]=\beta M\sin\mu(\tau-\mu)$ , $(\tau\geq 0)$ . (19)





$\frac{\partial u}{\partial x})_{\tau}=-\infty$ , $i.e$ .’ $\frac{\partial\mu}{\partial x})_{\tau}=-\infty$, (20)
$\tau$ (18)(19) :
$\tau_{s}=\pi$ –arcsin $( \frac{1}{\nu})+\frac{2\gamma}{\gamma+1}\sqrt{\nu^{2}-1}$ , (21)
,
$\nu=\frac{1}{2\gamma M}+\sqrt{(\frac{1}{2\gamma M})^{2}+\frac{1}{2}(1+\frac{1}{\gamma})}$ . (22)
, , (21) $(22)$ (19)
(23)$x_{s}= \{\frac{2\gamma\sqrt{\nu^{2}-1}}{\gamma+1}[\nu^{2}-\frac{(\gamma+1)(2\gamma+1)}{2\gamma^{2}}]-\frac{\nu}{\gamma}\}[\nu^{2}-\frac{\gamma+1}{2\gamma}]^{-1}$,
. , , $M$ $\nu$
$u_{s}=- \frac{M}{\nu}$ , (24)
. (22) (24) , ,
$u_{s}$ $M$ . ,
(a) $Marrow 0$ , (22)
$\nuarrow 1/\gamma M$, (25)
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$\tau_{s}arrow\pi+1/\beta M$, $x_{s}arrow 1/\beta M$, $u_{s}arrow 0$ . (26)
$[2,3]$ .
(b) $Marrow M_{\max}$ $2/(\gamma-1)$ , (22)
$\nuarrow 1$ , (27)
.
$\tau_{s}arrow\pi/2$ , $x_{s}arrow-M_{\max}$ , $u_{s}arrow-M_{\max}$ , (28)
. , ( (3) ).
\mbox{\boldmath $\tau$}s( (21)) $M$ 3(a) , xs(
(23)) $\Lambda I$ $3(b)$ . $\tau_{s}$ $M$




(12)$-(14)$ (17) upwind differ-
ence scheme Osher’s $scheme[5,6]$ .
.
5 $\tau=20\pi$ $x=0$ $x=20\pi$
.
. $c_{0}$ , $c_{0}$
( ) .




$7(a)(b)$ $x$ $\overline{\rho u}$
$\overline{\rho u}\equiv\frac{1}{2\pi}\int_{T^{T+2\pi}}\rho ud\tau$ , (29)
$x$ . , (18)(19)
(10) $\equiv 0$ . $7(a)$ $M=0.1,0.2,0.3,0.4$ , (29)
$T=78\pi$ –\mbox{\boldmath $\rho$}u . , (
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(i) ( 2, 4, 5 ).
$M$ .
(ii) ( 2, 4). $Marrow 2/(\gamma-1)$
.
(iii) , ( 5).
(iv) $c_{0}$ . ,
. , .
( 6).
(v) , (acoustic streaming) .
$M$ , $M$ .
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